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AB Alterations in the expression of genes affecting cell cycle progression 
occur in all human cancers. These may occur either by overexpression of 
genes such as cyclin Dl, mutation of regulatory genes such as pl6 
, or abrogation of checkpoints following DNA damage as in the cases of 
mutation or deletion of the p53 gene. Perturbation of the normal 

functions 

of these genes has a profound effect on cellular proliferation, 
differentiation and apoptosis. There is increasing evidence that 
such alterations may modulate the cellular response to 
treatment with chemotherapeutic agents. In many cases genetic 
alterations may induce resistance to drug treatment as in the case of 
mutations of the p53 gene. However, the deregulated expression of cell 
cycle genes may also increase sensitivity to treatment by directly 
altering the expression of the target for chemotherapeutic drugs as in 


the 


case of deletion of the' retinoblastoma gene. It is crucial to understand 
the interactions between drug mechanisms of action and the genetic 
alterations in cancer to exploit potential areas in which the alterations 
found in tumors may constitute potential vulnerability. 
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Human gastric carcinoma cell line HSC-39 has been shown to undergo 
apoptotic cell death in response to treatment 
with transforming growth factor beta-1 (TGF-beta-1) . 
To understand better the cell death mechanism in this TGF- 
beta-l-mediated apoptosis, we investigated the effect of 
the expression of TGF-beta-stimulated clone 22 
(TSC-22) on cell death events. TGF-beta-1 induced 

TSC-22 gene expression in HSC-39 cells only when the cells had previously 
been adapted to the serum-free culture conditions required to undergo 
TGF-beta-l-mediated apoptosis. HSC-39 cells 

transfected with a TSC-22 expression vector showed a significant decrease 
in cell viability compared with those transfected with a control vector. 
The cellular events characteristic of apoptosis, chromatin 
condensation and DNA fragmentation were observed only in cells 
transfected 

with a TSC-22 expression vector. On immunostaining of the transfected 
cells, almost every cell that expressed TSC-22 tagged with influenza 

virus 

hemagglutinin exhibited the morphology of an apoptotic cell. 
Partial protection from the cell death effect of TGF- 
beta-1 on HSC-39 cells was observed when cells were treated with 
acetyl-L-aspartyl-L-glutamyl-L-valyl-L-aspart-l-al (Ac-DEVD-CHO, an 
inhibitor specific for CPP32-type protease) . Protection against cell 

death 

by the transfection of a TSC-22 expression vector was also offered by 
Ac-DEVD-CHO addition. These results suggest that TSC-22 elicits the 
apoptotic cell death of human gastric carcinoma cells through the 
activation of CPP32-like protease and mediates the TGF- 
beta-1 signalling pathway to apoptosis. 
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AB Background: Antiestrogens inhibit the stimulative effects of estrogens on 
breast cancer growth, but the mechanism(s) by which they trigger tumor 
regression are not completely understood. Growth retardation and tumor 
regression can be achieved by enhanced cell death and/or arrested cell 
proliferation. Purpose: Our aim was to investigate the effect of a new 
antiestrogen, toremifene, on human breast cancer cells grown either in 
culture or as tumors in nude mice. Methods: The growth and morphology of 
in vitro cultured cells of the human breast cancer cell line MCF-7 were 
monitored by time-lapse video. MCF-7 cells and ZR-75-1 human breast 

cancer 

cells were grown as tumors in nude mice and subsequently examined by 
electron microscopy. The integrity of DNA isolated from these cells was 
determined by standard gel electrophoretic techniques. Northern blot 
hybridization analysis was used to determine the steady-state levels of 
the mRNAs for testosterone-repressed prostatic message-2 (TRPM-2), 
tumor growth factor beta-1 ( 

TGF-beta-1), and pS2 (a small, cysteine-rich protein of 
unknown function). Results: Time-lapse video microscopy of the cell 
cultures indicated that treatment with 7.5 mu-M toremifene for 3 days 
caused approximately 60% of the cells to exhibit morphologic 
characteristics typical of cells undergoing programmed death, or 
apoptosis. The number of mitoses gradually decreased to zero over 
a 3- to 4-day period. Estrogen withdrawal for the same length of time 
resulted in an approximately equal number of apoptoses and 
mitoses. These changes were not associated with the pattern of DNA 
fragmentation, detectable as ladders in agarose gels, that is 
characteristic of the DNA of cells undergoing apoptosis. 
Elevated levels of TRPM-2 and TGF-beta-1 mRNAs were 

observed in in vitro or in vivo grown tumor cells treated with 5-10 mu-M 
toremifene. Elevated levels of TRPM-2, but not TGF-beta 

-1, mRNA were observed in the tumor cells after estrogen withdrawal. The 
steady-state level of pS2 mRNA in the tumor cells dropped in 
response to either toremifene treatment or estrogen 
withdrawal. Conclusion: Toremifene causes growth inhibition of 
estrogen-sensitive breast cancer cells by inducing some cells to undergo 
apoptosis and by inhibiting other cells from entering mitosis. The 
higher than normal amounts of TRPM-2 and TGF-beta-1 

protein that would likely result from the elevated levels of TRPM-2 and 
TGF-beta-1 mRNAs measured in these cells after 

toremifene treatment may have a important role in the growth inhibition 


process. Implication: Apoptosis as an active, targeted process 

provides a potential new therapeutic approach for treating breast cancer. 
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AB BACKGROUND. The balance among cell proliferation, cell differentiation, 
and ceil death determines the cell number in a population as well as the 
size or even the stage of a tumor. Thus, to improve our 
understanding of the pathogenesis of neoplasms, it is important 
to investigate the regulation of both cell proliferation and cell death. 
METHODS. This study examined the occurrence of apoptosis and 

proliferative 

capacity in 4 6 breast carcinomas: 20 intraductal 
carcinomas (ductal carcinomas in situ (DCIS) ) and 26 
infiltrative ductal carcinomas (IDC) . Terminal deoxynucleotidyl 
transferase-mediated digoxigenin-ll-dUTP nick end labeling (TUNEL) and 
immunostaining with the Ki-67 antibody were used in the 
examination. A ladder of DNA, fragments induced by apoptosis was 
demonstrated by means of DNA agarose gel electrophoresis in 10 of the 
available TUNEL positive and negative samples. RESULTS. The results were 
correlated with p53, bcl-2, estrogen receptor (ER) , and progesterone 
receptor (PR) protein expression, which would suggest association with 
apoptosis by immunohistochemistry . The apoptosis and proliferation of 

each 

cancer were expressed as the number of tumor cells 

undergoing apoptosis and proliferation per 1000 tumor cells. The 

extent of apoptosis was more frequently observed in DCIS than in IDC 

(21.9 

+- 6.8 vs. 4.0 +- 0.9, P < 0.001), and the proliferation activity was 
significantly higher in IDC than in DCIS (16.8 +- 6.5 vs. 3.5 +- 0.8, P < 
0.006). Apoptosis associated with MIB-1 positive cells and TUNEL labeling 
was significantly higher in IDC than in DCIS (3.26 vs. 0.42, P = 0.001). 
In DCIS, apoptosis was correlated with p53 (r = 0.663, P = 0.005), and 


p53 


in 


had a reverse correlation with bcl-2 (r = 0.620, P = 0.018). Moreover, 
bcl-2 expression was associated with ER (P = 0.028) and PR (P = 0.005) 
expression in both DaS and IDC. CONCLUSIONS. The results of this study 
show that a higher degree of apoptosis and lower proliferation activity 

intraductal carcinoma result in a steady-state, self-renewing 
condition in which net growth of the tumor is rare. The results 
also indicate that apoptosis was altered by the expression of p53, bcl-2, 
ER, and PR. 
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AB The HER-2/neu oncogene encodes a transmembrane tyrosine kinase receptor 

with extensive homology to the epidermal growth factor receptor. 
HER-2/neu 

has been widely studied in breast cancer. In' this review, the association 
of HER-2/neu gene and protein abnormalities studied by Southern and slot 
blotting, immunohistochemistry, - enzyme immunoassays, and fluorescence in 
situ hybridization with prognosis in breast cancer is studied in depth by 
review of a series of 47 published studies encompassing more than 15,000 
patients. The relative advantages of gene amplification assays and 
frozen/fresh tissue immunohistochemistry over paraffin section 
immunohistochemistry are discussed. The significance of HER-2/neu 
overexpression in ductal carcinoma in situ and the HER-2/neu status in 
uncommon female breast conditions and male breast cancer are also 
considered. The potential value of HER-2/neu status for the prediction of 
response to therapy in breast cancer is presented in the light of a 
series 

of recently published c studies showing a range of impact on the outcome of 
patients treated with hormonal, cytotoxic, and radiation therapies. The 
evidence that HER-2/neu gene and protein abnormalities in breast cancer 
predict resistance to tamoxifen therapy and relative sensitivity to 
chemotherapy regimens including adriamycin is presented. The 
review will also evaluate the status of serum-based testing for 
circulating the HER-2/neu receptor protein and its ability to predict 
disease outcome and therapy response. In the final section, the review 
will briefly present preliminary data concerning the use of 
antibody-based 

therapies directed against the HER-2/neu protein and their potential to 
become a new modality for breast cancer treatment. The recently presented 
phase III clinical trial evidence that systemic administration of 
anti-HER2 antibodies (Herceptin) , alone and. in 

combination with cytotoxic chemotherapy in patients with HER-2/neu 
overexpressing primary tumors, can increase the time to recurrence and 
overall response rates in metastatic breast cancer is reviewed. 


